INTRODUCTION
In modern society, sedentarism is becoming an ever more common factor in increased obesity. In this sense, writers such as Bras (2005) and Bousoño (2007) state that obesity, as a social phenomenon, is the result of an imbalance between daily calorie intake (overfeeding) and a marked fall in calorie consumption, basically due to sedentarism. In addition, it is important to point out that bad dietary habits and physical inactivity are increasingly affecting children and young people (Aranceta et al. To sum up, despite the fact that obesity as pathology may have a multifactorial etiology, the underlying cause of most cases is an imbalance between daily calorie intake and energy expenditure. The fact is that this phenomenon appears to be more marked in developed countries where hypercaloric diets (overfeeding) are combined with ever more sedentary lifestyles. The significant increase in younger members of the population in this regard deserves special attention.
It is worth highlighting the negative effect obesity has on most parts of the body's systems and structures (Krauss et al., 1998; Bellido, 2006) . In this respect, many writers have indicated the relationship that exists between obesity and the musculoskeletal system (Balagué et al., 1988; Dule, 2006) . Indeed, there is no doubt about the effect child obesity has on overloading the locomotor system, which leads to numerous orthopaedic disorders (Cidon, 2006) The aim of this study was to determine levels of body mass index, spinal alterations, and ocular myopia in the Primary school population of the province of Granada (Spain) as well as any possible sex and age related variations.
MATERIAL AND METHODS

Participants
Two thousand nine hundred fifty-six children [1,481 boys (50.1%) and 1,475 girls (49.9 %)] aged 9.61±1.21 years (8-12) from 19 schools in the province of Granada, took part in this study. The subjects were divided into 5 chronological ages groups (Figure 1 ).
Figure 1. Subjects by chronological age groups.
All children and parents were thoroughly informed of the purposes and content of the study, and written informed consent was obtained from the parents and children before participation. The teachers and head teachers were informed of the purposes of the study and gave their consent to perform the experiments. This study was approved by the Ethics Committee of the University of Granada (Spain). 24 
Adams Test
This resource was used to detect orthopaedic alterations of the spine (Reamy et al. 
Snellen's E test
A closed question questionnaire indicating the presence of signs of visual problems, also noting the use of corrective lenses for sight. Participants in this situation were given Snellen's E test for visual acuity (Delgado, 2006; Sorel et al., 2007) . The assessment was carried out by placing the panel at a distance of 5 metres and telling the pupils to take off their lenses and tell the assessor where the letter "E" was. This test, together with the items asked, helped to ascertain those children with ocular pathology (Myopia).
In 500 subjects with characteristics similar to those in the study, Adams and Snellen's E Tests were applied to calculate the reliability of measurement. The first one hundred examinations were recorded on video and later discussed by the group, analysing those methodological aspects that could lead to differences and/or errors in the data collection process. The remainder were analysed in groups of 60 by the different assessors, in each case comparing the number of coincidences, which exceeded 90% at the end of the process. Thus, the corresponding test (r = 0.92) reflecting low inter examiner variability was established.
Data analysis
The analyses were conducted using the SPSS version 15.0 statistical software program (SPSS, Inc., Chicago, IL). Standard statistical methods were used to calculate mean (x) and SD. A Fisher's least significant differences test was used to determine the differences between age groups. The differences by gender in BMI and tests performed were analyzed using t tests. For all tests, the significance level was set at p<0.05.
RESULTS
In Figure 2 , the BMI categories are presented. Most of the subjects had healthy weight. Only a 7.8% (n = 231) of subjects was obese.
Figure 2. Distribution of Body Mass Index categories.
In Table 1 and 2, the frequency and percentage of spinal and ocular disorders are presented. Figure 3 shows BMI categories by gender. Girls had higher rates of underweight and obese than boys (p<0.000). Statistically significant differences found between the overweight variable and age groups (p=0.000). The inflection produced in almost all categories at 10 years old is striking, as well as the fact that the prevalence of low weight among 8 and 9 year olds is practically double that of the 10 and 11 year olds ( In relation to sex, statistically significant differences were found in the number of scoliotic disorders (p=0.002). Considering the total population of subjects with scoliosis (16%), is more frequent in males (57.6%; n= 272) than in females (42.4%; n=200). It should be highlighted that the number of hyperkyphosis cases found was very similar for both sexes, as can be seen in Table 4 . Statistically significant differences were found (p=0.003) with regard to age ranges and their relationship with spinal disorders. With 12 year old pupils, only 69.3% of the subjects did not show any spinal deviation symptoms. In the same way, participants with scoliosis were distributed homogenously over the five age groups and the 11 year old hyperkyphotics showed much lower levels than the other age (5.7%), as shown in Figure 4 .
Figure 4. Spinal disorders by age (p=0.003).
The results show that, by gender, girls use lenses more than boys ( Figure 5 ). However, no statistically significant differences were found (p=0.323). 
Figure 5. Use of corrective lenses by gender in % (p=0.323).
No disorders Scoliosis Hyperkyphosis
Glasses
Male Female
No glasses
Highly statistically significant differences were obtained (p=0.000) with the distribution of the use of lenses between the different age groups. These differences are a result of the increased use of corrective lenses in the study sample as the subjects grow older. Therefore, 93.8% of 8 year old subjects did not use corrective measures, compared with 81.1% of 12 year olds ( Figure 6 ).
Figure 6. Use of corrective lenses by age (p=0.000).
The results indicate that the highest rates of back disorders occur in overweight and obese subjects (p=0.000) ( Table 5 ). However, the level of obesity and use or non-use of lenses showed no significance (p=0.060) ( Table 6 ). 
DISCUSSION
The 2,956 participants in this study were distributed evenly by gender (50.1 % boys and 49.9 % girls) and age, in the samples studied from Granada and its province, with a mean age of 9.61 and a typical deviation of 1.211. , which can be attributed, amongst other things, to the different methodologies used. The rate of scoliosis found in this study is similar to that described by other authors who signal the relationship between lateralisation of the spine and age. Gopen (2002) , who found a higher prevalence of scoliosis among females. The greater number of boys with scoliosis may be due to social factors and a lack of supervision at school It should be highlighted that females are more likely to take measures to prevent spinal disorders (using a bag with wheels rather than a rucksack, better posture, etc.), as stated by Grimmer et al., (2002) and Kovacs et al., (2003) . No statistically significant differences were found regarding hyperkyphosis and gender.
The distribution of spinal disorders by age was highly heterogeneous for all age groups, with the disorder levels detected in 12 year olds the most significant. These results can be supported by such authors as Wong (2000), Gopen, (2002) and Kovacs et al., (2003) , who refer to an increase in spinal disorders between the ages of 11 and 12, coinciding with the "surge" of puberty. In this sense, it is probable that vertebral structures do not adapt as well as could be hoped to the excessively fast growth of other structures related to the spinal column.
As regards the level of obesity and spinal alteration variables, highly statistically significant differences appeared (p=0.000). Thus, of the 251 individuals with hyperkyphosis, 57% (n=143) had obesity levels above normal (Healthy weight), values confirmed by Harreby et al., (1995) and Serra et al., (2003) . These figures should be taken into consideration as, if hyperkyphosis is understood to be characterised by stiffness of the muscular, facial and skeletal structures of the body that cause, amongst other things, pain generally located at the back of the torso, this situation may cause reduced physical activity, an increase in sedentarism and a possible increase in obesity levels (Harreby et al., 1995).
CONCLUSIONS
• The population sample studied showed overweight and obesity levels (26.3%), especially in females. In this respect, the authors recommend that physical exercise and health programmes be developed to help prevent health problems related to overweight and obesity.
• The population sample studied with spinal disorders (24.50%) contained more individuals affected by scoliosis (16%) than by hyperkyphosis (8.5%), and the latter presented a higher percentage of obesity.
• The population sample studied showed ocular disorders (12.5%).
• Further studies are required to identify the causes and most effective procedures for preventing and treating spinal alterations in children.
